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PROBLEM TO BE SOLVED: To obtain a 
composition for forming an insulating film and a 
material for forming the insulating film excellent in 
uniformity of a coating film, a low permittivity, a 
mechanical strength, long-term preservation stability, 
etc., of a solution as a layer insulating film material in 
a semiconductor element, etc. 

SOLUTION: This composition for forming a film 
comprises (A) a compound prepared by hydrolyzing 
and condensing at least one kind of compound 
selected from the group consisting of a compound 
represented by formula I: R1aSi(OR2)4-a [R1 denotes 
hydrogen atom, fluorine atom or a monovalent organic 
group; R2 denotes a monovalent organic group; (a) 
denotes an integer of 0-2] and a compound 
represented by formula II: R3b(R40)3-bSi-(R7)d- 
Si(OR5)3-cR6c (R3, R4, R5 and R6 may be each the 
same or different and denote each a monovalent 
organic group; b and c may be each the same or 
different and denote each a number of 0-2; R7 
denotes oxygen atom or (CH2)n; d denotes 0 or 1 ; n 
denotes a number of 1-6) in the presence of a metal 
chelating compound and (B) a compound obtained by 
hydrolyzing and condensing at least one kind of 
compound selected from the compound represented 
by formula I and the compound represented by 
formula II in the presence of an acidic catalyst. 
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^-/uv/y /w) **>\ fx (^h^^f/i-vy 
no *^>\ fx (a h*s/^^s/y/u) 
fx (n^^7x^>!)/H **>\ fx h 
dr>>i;7x^>!j;i/) fx 
->y/u) fx (^^r^ h^fi^i/y/u) 

V, fx (^t7x7 3ri^>yA-) Ji^^, fx (V s 
^ h^So'^/t^y/l') ^ (v^h*^7 

/uvy/u) fx h^r^^^^^^yyu) 

fx (i;x^i/7x^>!j/i/) f 

^ (* yZc^yt^jVi/y )V) fx (jnh^ri/ 

i/t^/lsi/Vsl-) fx Uh^r^7x-;i/V 

y/w) fx h^rv/^yai^/ws/y/^) ^ 

>\ 1, 3-fX (^t^h^r^y/U) yo/^, 
1, 3 -fX (^fxh^r^y/V) 7*n/>°^ 1, 
3-fX Kf7x^^>!l^) 7^^, 1, 3 
-fx h^r^pi^i/y/U) 7 p n/^y, 1, 3- 

fX b^i/ji^/V^])/U) /n^y, 1, 3 -If 

X (i/* h^>7aL~/l^> y /V) 7 p b/^, 1, 3-f 
X (i/zc b^ri^y^^/^ ] J^) 7ti/<^ % 1, 3-f 
X b*i/i?**f/l'i>'}) fr) ^haV, 1, 3-fX 

(ji h^i/^^/v^y/^) yp/^y, 1, 3 -fx 

b*i/i/y x.—fri/V /is) yn/^y, 1, 3-fX 
(31 h^^7x-/i/-yy;u) ^n^WirifSr^fSc 

^txK'yi/>/7y, ^^7^^^iy^v/7>, 
1, 1, 2, 2-7h7^h^-i, 2-^7/1^ 
1, 1, 2, 2 -X h 7^ h^>- 1 , 2 -v/ 
^7/l-^>7^ 1, 1, 2, 2 -r by* b*i/- 
1, 2-i/7x^v/7y 4 1, 1, 2, 2-?h7 
2-^7xx/w>y7y, 1, 2-i>* 

h^^-l, 1, 2, 2-7^7^7/^7^ 1, 
2-S*nh**>- 1, 1, 2, 2-7h7^7/^7 
1, 2-^n^-l, 1, 2, 2-7h77x 
1, 1, 2, 2- 

7h77xx;l/^>7X tT^ 

/w) trx (^fxh^^yy/u) e 
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V**Si?* s f-J\'*/yj\') *$y s tf* h^ri/^x 

~/^>y/u) tf* {x.Y*i'yy=.~t\'*/y 

fr) #SU*«fc LT^fS^ fcj&s-0#5 0 

*»W^*5V^T, (A) ^^U(t ±12 (A-l) 
R 10 0 (CHCH 3 CH 2 0) g R xl 

(R l0 ^<tt;R ii fi, zt\,?tmtLLx*mm^ mm 

ft 1 - 4 CO T/U*/U££ fc fi C H 3 C O - b M Oil 5 

lffio*«SSr^L, g(il-2©ISS:*t, ) 

/K fcf u^y ;i/^^f;i/x- tvk :/PtfU 

v^p fcVi^— r/K :/p 1° y 

i^/p IfUV^y =3— yl^/m^vloL— x/K v'T'pfc 6 
u^y p — /^//p fcf /toe— r/K ^/pf 
y^w^yyf/ux-r/K ^n^uy^y p — ;v 
S^fvucn— - r/K ^pfuy^y ^-/^xf/i/x 

— ■ r/K v^p tf uy^y =j— vwJ:/p tvk 

y\) xi-n^ey ^^/u^-x/ur-trx- K T'ofi/y 
^y A^-y r/^Tirx— k ^Ptvy 
^y 3-/^yyntV^r^7tf-h, ^PtV 
p-/^ / ^'x-f/U7tf - k v^ntf 
u>-^y n-/^/ yfvi^— xA-T-fcx- K S^o 
tfUZ/^y yl^ty^A^— f^7tf- k ^ 
p t'yy^y =j — /i^ey 7"p tf/toi— x/i/Tir"r— k 
v^n fi/y^y XT— y^/^^yuoi— x/^Tirx— 
k yptVy^y 3— /u^r-fer- k ^pfyy 
^yp-/^7tf-h, ^ntfi/V^y a-^ftHS 

Wbti, g^ptvy^yn-^y^f^f 
/K ^p tf yy^y n— ywey m^vi^i— x/k ypf 
u-^^y p-/y^-yyp tf/um— t/k ^peyy^y 
p — /u^ey -f^/uzL—' r/K :/n if u-^y xt — 
f/i/x-7/i/ x /otvy^y 3-;i/^xf/px-r 
/k ;/p t'l/V^y 3—;^/ ^^yurc— x^Tir-r— 
k 7"d tf uv^y xi— y^ya:f-/uai— x/^T-irx— 
k 7"p tf i^v^y 3— -fxi tf/upi— r/ur-irx 
-has#*U\, Cix?>ttl8*fctt2aeL±*Rl^c 

[0 0 14] *»WT?«t, (A) A^triMiCIMllfc 
ii#«IIE*5J:tf*«r«aiPLT (A) rt»<o*P7K»* 
«T5. ±15 (A) dt»SrJ0*»», «£<5-frSBK:, 

(A-l) tfSMsilK (A- 2) $#riqrf£R 2 0 
- % R 4 O^J;i;R 5 0-tf^5Sl^/:'3, 
0. 2 5-3^K^)ttfflV^:t^L<, 0. 3 
-2. 5^/KO*«raDx.5wt*s«p^#*U\ jssaoi" 



(A- 2) t>L<li^f^-Mffl 
V\ (A-l) rt»*5±t; (A- 2) f$Lft\*Ztl?tl2 

[0 0 13] **M-ett, ±12 (A) j£#£TE-/&i* 

(4) -easiissa 

(4) 

StKOS^O. 2 5-3^e^O®fflP^OiI-C^)|Lff. ^ 
[0 0 15] (A-l) fiK»*5j:t//*fcli (A- 2) 

f&ft*m*ftM, «^S*6R«ctt:-«a; (3) -e^$ 
tti (B) £JR*u—h{fc£*£ (D) Btttt«rttffl-f 

[0 0 1 6] &m*\'-Yfcft®k VXl*. tflxtf, h 
y^h^>>.^ey (r-fefTur-fc h-J— h) x*^, h 
y-n-ynTK^v-^y (r^x/uri? b-r- b) x 
hy-i-yp^v/-^; (Tt^-jur-t b-f 

-h) h y-n-y h^ri/- (Tir^T 

irh-^-h) hy-sec-^Ky^y 
(r-fef-^r-fe h) ^^v, hy-t-^h^y 

•^■7 (T-fef-z^T-fe b~f- b) 

tT^ (T-ir^Tir h^- h) ^^v, i^-n-^P^ 

^p^^ri/. (Tir^r-fe h) ^^v, 
-n-/h^y« (Tir^/UT-fe: h^— h) f 1 ^ 

h) ^^V, v 5 - t-y h^rv" tT^ (Tir^Tirh 
h) f-^^, ^-y^h^>/. hy* (T-fe^/uTir 

h) ^^v, */-n-yp^y - hy^ (r 

hy^ (Tir^/w-r-fe h^-h) ^ey-n-y 
h^^- hy^ (Tir^/WTir b1—b) 
-sec-yKV' hy^ (T±^/UT1? b-r-b) 

^y-t-^h^riy- hy^ (r-fe^r-th 
•f—b) ^^y, rh7^ (T-fer^/UTir h^- b) 
^9 y y, hy^h^^-^e/ (^^/UTir hr-fer- 
b) "f-fy, hy-n-yp^y-^/ (^^ur-fe 
hr-rzx- h) ^^v, hy-i-yp«y^y 

v'-^y (aif-yvr-t hr-fex- h) f-*^, hy-s 

by- t-y h^^y-^y (ai^urir hr-ferr- 

h) iS^b*y- (zc^/WTir hT-irx- 

h) f-*>\ y-n-^p#*i/* tf^ (^^/yr-fe h 

Tirx-h) x^V, v^- i -yp^K^rv- • t*^ (^x 
yur-tr h7tr- b) <f-$y, ^-n-^h^> - fx 
(^x/UTir hTtf- h) x^^, ^-sec-^h 
^y • ^ (^fvW-tr hTirx- h) x^V, v^-t 
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-:/b*$<" fcf* (^/ur± bTirx-h) 
^yjcb^rv" by* (jc^/i/r-fe bTirx- b) 

y y ^y-n-^nW^' by* (^/ur^ hr± 

r-b) ^-i-/n^v/. by* (xvf- 

/UTi? bTirx- h) - n-:/ h**> • h 

y* (^/WTir hTirr- h) ^*>\ ^ey-sec 

-yb*^- by* (m^r-fc: hrtT- b) 
^y-t-Zh^v - by* (ni^r-b: hr-tr^ 

-h) f^V, ff>7^ (x^/UT1r F7tT- h) 

^ey (r±^/ur±hi—h) by* (^/u 

TirbTirx-b) f* (Tir^A-Ti? b*f- 

b) tr* (:x^,uri? bTirx-b) by* 
(rtf/VTtht-h) *y (^.^WTirbr^x- 
b) f^^WWy^U-h^ft; by^b^i/ 

•*y (Tirfvwr-tr b:h- b) vvi^x^i^ ^y- 
n-:/p#3ri/ • ^ey (Tir^/i-T^ b^— b) 
^*A X hy-i-yn^>/.^/ (Tir^/Wi? b 
t-h) b y -n-^ h*^ • ^y (T 

-irTvKT-fe b-7— b) ^=»-£A, F!)-sec-/ 
b*v"^/ (Tir^/PTir b"f- b) vvun-^A, 

hy-t-^h^-^y (r-fe^/ur-t: b^-b) ^ 
zu^-r^A, i/xh^v fx (nr^n? b"J— 

b) >VWnx:r>A x i?-n-yutf*is • fc** (Tirf- 
^T-irb^-b) = ^-i-^n#*S/- 

t^* (Tirfvl-Xir b^— b) i^U=*x:£A, v^-n- 
/K^-^ (T-fe^T-fe hi— b) vVl^xi^ 

b) v^/Un-^A, i?- t-yb^rv/- fc** (r-fe^W 
T±hi-— b) i^/Pn-^A, ^ymh^v" by* 
(Tir^Tir b^~ b) iM^-£A, ^ty-n-y 
by* (Tir^/PTir b^-h) = £ 

a, ^/-i-yn^v^ by* (r-tr^r-t b^ 

-b) SM^x^A, cey-n-^b^i^- by* (T 
ir^Tir b"7— b) '^x^, ^/-sec^ 
b**>- by* (Tir^T-fe hi— b) ^3^!? 
A x ^-y- t -:/ h*-^ • by* (T^/vr-thi— 
b) v^zixiiyA, fF7^ (TirfvWTi? b-f- 
b) S^/Ua^iJrA, by^b^riX-^y (x^/PTi? b 

r-trx— b) hD-n-yn^y-^ 
y (zc^Ti? bTiTT 1 - b) hy-i 
-yn/Jf^ri/.^y (zn^rir bTirx- b) 
~*A X by-n-^b^riz-^-y (^/VT* hTt 
v-— h) >>/Unx:>yA x hD-sec-yh^y'^y 

(xf^Tthrtr-h) ^;^^r)A, b y - 1 - 

^b^riy-^-y bT-fex- b) 

A x ^b*v" t** (xf/u/t bTirx- b) vvl' 

3~£A, v/- n -7"nzK=^> • f* (xf /i/7t H7 

irr— b) vvu^xnyA, i/-i-yp^y- a 
(zn^vuri? bTirr— b) S^/i^xi^A, ^-n-:/ 
b^v'-fc** (xi^urir bTirx- b) vvi^x.^ 



a, -y-sec-yh^y - ^ (^fvun? br^x 

- h) ^/l^x^A, v?- t b^ri/- IT* (m^/U 
TirhTirx-b) SM^x^A, ^-y^b^ri/- by 
* (m^/urir h7tr- b) ^x^a, ^ey-n 
-^n/K^rv/. by* fcnTyur-fe h7t7- b) i/fr 
^~£A, ^y - i -;/n,lf3fiy . by* (^^vVT-fc 

brirx-b) y/^^!)A, ^ey-n-yh^y - b 

y* (xi^vUTir bT"fcT" — b) iM^^A, 

sec-/h^y« by* hr-t^r- h) 

= ^ey- t-T'b^rv" by* (^^VWT 
irbTirr-b) v^/Wrixi^A, -rb^^r* (^y^T 
■febT-fer-h) ^nn^A, ^-y (Tir^vUTi: b 
■J— h) by* (^i-zUTt bT-fex-b) ^=x|? 
A x f* (Tir^/WT-ir b^"- b) tr* (^^T-fe b 
Tirx— b) > ? /b=3xiryA > j> y ^ ( Tir ^. /lxTir 

-b) ^y (^^T-fe bT^x— b) 
if<Dv?/U3^^A^rU— bffc;^* ; by* (7±i"/UT 
±hi~—h) T/l/^x:ryA, by* (xi^vUTi? bTir 
X-b) T/W^x.r^A/^^CDT/U^xi'yA^rU- bib-& 

10 0 17] fettj^^: urtt, W«K*3J:t/SI«KS:^ 

y^v^, 7*y», 

s^^K, gs^, y y ^ 77^r kv», 
i, ^77yy 
y y-A«, yyw ^ y ^hj, sas 

i> p-r^y$6S8, P -b^v*/u^y®, ^ 
Vifv*/u^>^ ^y^DPft^ ^^nng^i, b 
y^onft» % by^y^nftSf, ^ -7ny8, * 

^x;v®. fi^K*^ 

&s ^tiym, y^/^m, y-^/^st. t^ym. 
f±. (a) f&ft &±MAftMm&®)&m <D$ft&i 

ooMMWztti,x* iS^r, ^tiftio. ooi-io 

(A) ^(D-OR 2 , -OR 4 , -OR 5 t$$W 
1 0 0%AP*jW»LTOHSi:*l3, ^±(Cffi^L 



-7- 



fcwt, m^mt\t. ±ie (a) /^k^j-lsr 2 

o-S, R 4 o~S > jt5<tt^R 5 o-S-r-<T^n7K^ 
£LTfc<fcv\ **Wli*5V^rlB-&ttt (A) ^OAll 

»Wtc*>v^-c, (A) «4>4:aD*»»-r5t#^afttt 
ii»0^10 0t, SfiL<lil5-8 0t1?*$o 
[0 0 1 9 J *»W©R«*ffi»**«f>|j:i3it5S^«: 

1 1 2 ©tt/8M^tt % 1 1 fi-g-ff 2 <Dmm 

(^^JP*»UB8^*»I|L) l 0 0II»:»LX, fi 
1 tf>ttfflffl£as 10-90 fi&gB &£M*#Mffi 

&vo&m , »^u<(i2 o-8 omm-?hz 0 

#*3ttt*«SeS»*dS*)9, S^fr 1 Offi^fiJ^s 9 0 

[0 0 2 01 **W<oBBgfifcffl»^*tt±E<oJ(ig*ffi 

707/^-/KZ)§M, 2 0li%^Tv ^5ii 

= ±IB (A-l) rt^ftfeWC (A- 2) 

fcO, 2 0fi4%«T, #*L<l*5£i;% 

E*TK « 5 «t 5 tic £ *) 5 r: i L 

[0 0 2 1 ] S 6ICTI5^ 

SflJtL-cra:, Witf, n — ^v^v, i— <y?y, 

n-^*y->, i-^^y, n-^yfy, i -^7 

?y. 2, 2, 4-hV tf-A^Ofy* 9 

^j-/u^^/u^<yiiy, n—7n\fjv^<y±y y i -7 
ut^/u^y-ty, iy^/^y-\fy, [ -7^/v^yM 

n-T^^-rytyy, hy^f/^yfy^^f 
KM{b*iRX«jK ; ; 7 -fc h >\ * f;^^>r h y % 
^f^-n-^PtV^hy, /-f-fr-n-7^fr^r h 
i/m^yi^ h ^f/u-i-^Why, ^ 
/U-n-'O^A'^ hy, xf/lz-n-^f/^hy, 
^f/P-n-^^^y, v^- i-^f/^hy, 



V, t^J^S? D^^rf-/ 2, 4— O-^v^ 

F7xyy, 7xyf 3 yti^<r>>r hvXStt; 

rvK i -:/n ^yUrt—yvK n -T^ynn— r 
yt\ n — ^3f*>yHc— 2 — Ji^vU'^S/yl'Jc.'— 7 1 
,K i/yt^yK, 1, 2-7*Wl/tt*/Ys 

V**yyy, 4-^f;^my7y, s****:/, 

uy^U 3— yUv^n^vnn— r/K a^U^^y a — /!✓ 
■=e/-n— y^vl^— ryK i/y^y =1— /i^e/ — 

ymi— tvK xf i/y^i; - yv^f 

yi^ji— fvK yy^y 3^>;^f /ux-f/v, i? 
^vysfy 3— ' r/K v/xfuy^ 
y a— /u*/:r^ync— x/K ^xf i/y^y yu^? 
:n3vu:n— r/K v?xf yy^y3-/^/- n -7'f 
yl/:n— x/K S^t^uv^y =1— yu^— n— 7^-/v^i-~ 
tvk -J^uyy^^—jv^y-n-^^-i/jv^^y- 

31 h^i/h y ^y 7h^fi/yyy^ 

yi^- n -T'f^x-r^, hy^nt'yy^yzi^ 
^e/^yloc— tvK 7h7t Ko77y, 2-*?yu 
rF7t Kn77y^^x-f/^gS; it^/Ujj 
-#*-K BBt^^vK 7-^07^ 

hy, y-/<un9* hy, ft»n-^ntT/K i 
-^ntVK S8n-yf/K IMIl —7*7* fry StSts 
ec-/f/K fflFKn-^V^/K Slsec-^yf 
S83-^ h^rv/y^/K BR* fvl^V^vK ft 
»2-3i^/U>rf-/K SS(2-xf/^^^ ftR-< 

Stin-/x/K 7-tr hftBL*?7K Tir hft^in 
^/K Mxf yy^y 3 -/^/yf;>x-r/K ft 
K^^l^^^y =»— /u^e/ ji^m— r/K ftRi/3i^ 
yy^y3-;u^;^f;ux-r/K Si^/xfyyy 
y z3—/u^ey 31^31— x/K ft^v^f-u-v^y 3 — 
/^y - n - 7^jv^-—=r tfyy^y 3- 

/^/^f-y^-r/K ft^^ h*i/hy ^y 

^^m^yK /nayin-^K tT 

ftKn-r^/K royg^xf/K 
yK ^^/^^Ji^yu^^^^^/u^jg ; N-^f- 
yU^yUAT^ K, N, N - "J/ ^vU*yl^T ^ K> N, 
N-v^^yutfwuAT ^ K, 7t h\ N-^f-yu 

7-feh7^K, N, N-i^>f-/U7-fe hT S K, N — ^ 
f-yu^ne'^VT^ K, N-^^tfny Ky^w§ 

fF7tFnft7xy, i/J^/vx/isTfr^-y K, 
^yu^7>-> 1, 3 - 7^0 if io^fllll^ 
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[0 0 2 2] *»WOKJgfiKffl»*««i, $ b KTIEO 
<fc 5 L/C t>J:v\, 

hv<b LTte, Tir^T-thv, 2, 4 — ■ 
2, 4 — S^aTV, 3, 5-^7" 
9>*J*> % 2, A-it9 9> 9 J*>* 3, 5-*** 

2, 4-/-#-y^*^ 3, s-;t^y* 

>\ 5-^^-2, 2 f 2, 
6, 6-rF7^f^-3, 1, 

1, 1, 5, 5, 5~^^r-^7/U^-n-2 f 4 -^7"* 

>'v ? ^V^^(Dl«^ycH2a^±T^S e *«WtC*5 

(a) (^^ap*»WB^*»W ^K-iioo 

LT ii« 0 . 1-10 0 fiftgfS, L < tt 

o. 2-8 0fifi»oJSffl-cfc5 0 roj:54«Ht?/J 

1 1 tic* mM&mm&®<»wm- i &te z<D&mm 

Ti-**3t*i^ftv\ :oj-^hytt, (a) sic 
[oo2 3] ^te^ggggj 

ttSJ* *f <Dtf#£iSan UtJ:^, = n -< y * i 
H, #SL<f*l 0-2 Om/z, H^»»S^1 0-4 

y#<hLTi*, smit^nm <«o **/ 

y % Vtvte&iM y?u,<; y $ ; ftfc 
HWII («£) feiiS. 

^^//US 20, 1 0 0, ^2 0 0; iHW^r^f Vfr 

io, rai 3 2<c^s*tf?>ix*o W«#y^-£LT 

ft:, (y*) r*y/i^S£fr, #«!Str-Mfc£«. 
fyK!iv- #y-f* k, aKyr^y^a, tfyry 
-i/y, #yr^ h\ #y *y*-y-y y, tfy^u-v? 

»ttffj*ir^^fe>tt, ^y^-va^Es 

mL ^y7;^i/yt^r^K^Wm S??* 
fi/y7!>y/^-fyK #y i/y^fr y 



u> n - J ~;i>y T/^<Dtf y i^f- \s 

y7/u^;V7x^/ux-r/vi ; zKy^uv^y 

k J^y ai^^^^y =J— j\si?7s<rT is— 

rs^sEtttfy D^yg ; «jxfuw?j«i|o 
is*s ^TiS« R D £-c, kp (mffift^x^ a*) s) , 

^'J7n- (#*tfcft* (*) SO . x7h^/ (f— 
^XH ») »),7o7-K (ft£^y-^^ (80 

K) , r-^t^f-K t-7oy <^± N mm^- m 

K) v Disperbyk (fy^^r^— • v^/^y 

«*) $» , y (tf*# (mo K) %zmf 

[0 0 2 4] *5BMoR»fififfljB^to<z>±H«J»»S 

( (A) ^^O^D7k»»«g^) cofig¥^^4«, 
1, 0 0 0-1 2 0, 00 0, iftKlil, 2 

oo-ioo, oo om^-c^5o 

[o o 2 5] #*Wo*a/£<fe«r, iyy=iv^ai/N s si 

02 {7^, S iN!>x/^if(7)S|t|Ci^t5i(: 

[0026] -(nm^mmit. &&mmki,x, i®m 

K)Xm£0. 0 5-1. 5/im§|, 2®m*)Xtem£ 

o. 1-3 Mma*©Mfc»rt-rar tdJ-ets, ^ 

«a-eRjft-raA\ fe5v^^i8 o-6 oot:SS 
oja«-c, 5-2 4o»aSMLtKmr 

[0 0 2 7] ^«>J:5^urfte>iiaJiWlftaWtt, « 

7^1 »Ko*ffi8!«Jcffix6wt^e>. LSI, 
>^X^L>, DRAM, SDRAM, RDRAM, D 
--RDRAMft^^*fle|I^Jin«IUI. 

[0 0 2 8] 
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fcSritsPLTV^ft. *fc, SIM* ictttt&nMK 

[0 0 2 9] a&¥jg#jji (mw) 

- (GPC) SsfcifljHSLfc. 

Mtt^Migtr, l00cc(OTh7tKn77>'i:iS 

YVyb, (tf/H5 0-C ALC/GPC) 

: HSfnftX (80 K^SHODEX A-80M 
(gj50cra) 
»J£S&£ : 4 ot: 
$£31 : lcc/S 

[0030] 

#Kk 2 5 0t:r4»KIStESrftj|«U ^C4 50t 
(80 SMP 1 6 4 5 1 B««*5<l:tfHP4 2 8 4 A 

[oo 3 1 j 

jML 2 5 0t:-C4iMinStRS:RttkU *6lC4 5 0t: 
[00 3 2] 

^ = — * — Srffl^T* EMEft2, OOOrpm, 1 7fJ> 

w*fl=-c«Tfc* Lfc. ^<t)&> 8 5t:comSic^L 

fc e 2 0 0t«>ffl*lc*#Lfc#-/ hTV-h 

4#IBJfll&U 5/93^i73:^±fcMi«r»rt4*fc 0 

(Rudolph Technologie s tfcK, S 
pectra Laser20 0) ^i^tiM^t* 
5 0,^1^ »e>*ifcRlf<0 3oS:fHlU TE£ 



0 ; WR<Z> 3o^35n 

X ; ^K^> 3 a # 3 5 n mSk± 
[0 0 3 3] jHBftffSggtt 

2, OOOrpm, 1 7 5fW>*fl=-C«"tMf Ltc 0 Z<D 

R»*ffl«WMfc*»*Lfci/3 =^»>^*4»|IB^ 
U #»»«C«rJB»"S*fc. R^"C. 2 0 0 < C<o&£|c 

mm*. ^t^JSmn (Rudolph Techno 

1 o g i e s j f±®{ > Spectra La s e r 20 

ammmrn (%) - ( (&#&<d§iji) - (&tfm<nm 
m) ) - («#f»*>iRj» x i o o 

O ^10% 
A:10%< mm^itm S20% 
X : 2 0%< K*2E{t* 
[0 0 3 4] £/£#J 1 

7^154. Igi7h7n^^>7y48. lgt 
0. 9 6 g n fuy ^ !) / y f ;ux-r/u 

»*9 2gS:2«fP^tT«ffiJciS*nLfco 6 
5\:-e4«FWKJiS5*^*>, KJiB«S:i[fi*"C»*PL 
fco I (OSSil^ n f 1/ y ^ y n y y f 
7VU2 9 9 gSsflnU 5 0 < C"CK^«d^^^/-/vS: 
£trig«£ 2 9 9 g a >Tl&ifc U KJ£« 

6, 4 0 0T^ofc 0 
[0 0 3 5] $tfM2 

7yi54. Igt7h7^h^y-y7y48. igt 

X**9 2 g t2^IBWtT*KlC«!nLfc. 

6 5 < C-C4«FBS«S*fco* > , KJ£jKSrSfi*T?*» 

-7^2 9 9 gSi)0U 5 o , c-eKj&«a»&**/-/i' 
«r^tr»«*2 9 9 gx/^i/-y 3 ytt^l, Ki£ 

J&iH-ftf** 3, lOOt'WCo 
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[0036] %mm i 

i •?'&t>titcR&m®2 o g t^rt«2 -c»e>tt 

fcEJ£«®2 0 gSrS-^U 0. 2MmM077oy 

ttfc^U aHO#tt*tt6. 6GPa <bm«ft&&lC 
fth/tl^fc. ^E£<D3 oZmfe^tct 9. 3nm 

10037] mmm 2 

1 -C»e>*ifcSSK® 6 g tMN2 -CWfetifc 
Kfl?*®3 4 gSr»*U 0. 2 nm^<Dy-yu^n 

««:«U aR©#tt*tt7. 4GPa <h$S$f$&glC 
StlTV^Co mm<D3 o%mi£l,1ttZ*> s 10. 2n 
mfc»RJSHtfc»l/CV*fc. *fc* »«<0«#ftStt 
Srffffibfct^5, 5*£«<D*8R*tt8. 9%£®ft 

[0 0 3 8] HJifcflj3 

1 -C»6*tfcEl6KD"3 4 g &*jftfl2-C«e>*i 
fcEJS*fc®6 gSrfi^U 0. 2/imM^T7pySi 

±i;:tt*Lfc. »e>*tfcW(«>R«*rt2. 5 4tfiv^ 

<fi£^ U S§IC>#tt$li 5 . 2 G P a £«M#J&gtC 
tilt^fc, &Rtf>3 oZmfe^tcbZZ, 8. 6nm 
fcfcR«H4fc*;ftT^fc. *fc, 
WffiLfctr5. 5*flft<D«R*tt6. 0%fc«;h,fc 

[0 0 3 9] £JK«4 

i r#e>*LfcRj&tt®2 o g fc£rit«2 -e»e>*L 
fcRj;B«®2 o g tr-t^/ur-fe h^o. 8gts^ 

U 0. 2 m ra^LScOr^n yfi7^;u^- T*6ig$rtT 

Ii6. 4GP a i«Wtt3Mf^»tT^fc. ig^3a 
£8j£Lfct;i5, 9. 4 nm£»R*&H4fcfi*vO* 



[0040] 5 

£j£0) l ■C#e>4xfcSJc£«®2 0 g k&f$LM2T?ftbti 
fcS«iW®2 0gi**»*»ft4 l 0 0 0tf>#!^* 
^y/^y^nf/Mg^U 0. 2/im» 

>*3i^±lC»*Lfco »e>Hfc»R<OR«*tt2. 3 
3fc#1lffcfitH«:«U fcRG>#tt*tt4. OGPa 
fc#*lc«v^R«*©*>9 icawftJSSicftiiTV^ 
ftR<D3ff«:M£Lfci::5, 10. 3 nmi:»- 

[0 0 4 1] HI« 5 

^rt«it?»e>*tfcK«iR®2o gt-&*«2-e»bn 

fcEJ&iK©2 0 g fclt»flfi2, 0 0 

3— /ufrj&g-U 0. 2 nm^M<Dy-yuy% 
7^^-T?*atm^*»w©R»rtffllMWi*r» 

±ic»*Lfc. »&ftfcfcH<&R«*tt2. 3 0i#* 
fcffi^fc«r«U *Rtf)#tt9Mi3. 9GPa«gH 
tt^R«*0*>9lc«tttttSMt^tfiiri^fc. ^R<D3 

aSrjW^Lfctr^, 10. lnmtii^-ttCltl 
[0 0 4 2] lt«50»J 1 

2. 5 9tfiV^««r«LfcdS % »RO#tt*lt3. 2G 

Pa ta«ttai*K*at>*>-e*>ofc. 

[0 0 4 3] ittfcfll 2 

Jt«**«2t?»bnfcEiS«®©*.fflv>fcK^r4, n 
*«ltH*l:UIF«S:fTofc. fcR<0JW4s|Mi 7 . 

6gp a k$m&)%imcmtix^tij>\ nhtitcmm^ 

RS^li3. 0 3iBv*-c*ofc, ^«co{%# 
SSi±SrfFffiL^tr5, 5^&<£>i#jgpmi 4. 4 
% t «flFje«tt*c:3U« tot? *>o fco 

[0 0 4 4] 

tic j: 9, fcR*&H±, mmm. jumm* 
»3ett4^^<9>^»c«ftfcR»riMiariMiii cimtfi 
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7ny h^-v^Dg^ 

(72)%:W% \Um /ftsj F*-A(#%) 4J035 AA03 BA16 CA162 HA01 

j»sc»«t>*Ei8iarTaii*24^ i^-r hbo3 

^T-ZUttefc^ttrt 4J038 CG142 CH142 CH152 DL021 

DL022 DL031 DL032 JC38 
NA21 

5F058 AA03 AA10 AC03 AF04 AGOl 
AH01 AH02 
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